diagnosis of pulmonary hamartoma, the same pathologist reviewed all available histologic slides.
RESULTS
The present study included 13 patients with pulmonary hamartoma. The lesions were located intraparenchymally in nine of 13 patients (69.2%) and endobronchially in the remaining four patients (30.8%). Seven patients (53.8%) were male and six patients (46.2%) were female. The sex ratio (male/female) was 1.2:1 Their mean age (± SD) was 55.5±7.6 years (45-68 years). Five of the patients (38.5%) were older than 60 years. Six patients (46.2%) had no smoking history, one patient (7.8%) was ex-smoker, and six patients (46.2%) were smoker. The mean smoking duration was 45.5 pack-years (30-80 years) in six smoker patients. While seven patients (53.8%) had no co-morbidity, Chronic Obstructive Pulmonary Disease (COPD) was the most frequent comorbidity in our series. Three patients (23.1%) were asymptomatic at the time of presentation. These patients had parenchymal type of pulmonary hamartoma. The remaining 10 patients (76.9%) had chest symptoms. The most common symptom was chest pain (six patients) followed by cough (five patients) and dyspnea (five patients). The duration of symptoms ranged from one week to two years. The clinical characteristics of 13 cases with pulmonary hamartoma were given in Table 1 .
Chest radiograph findings were abnormal in all patients. In three patients with endobronchial hamartoma, findings on chest radiographs were consistent with pneumonia. Chest radiograph showed atelectasis in the remaining patient. Among nine patients with parenchymal type, the most common manifestation of chest roentgenogram was a solitary pulmonary nodule (seven patients). Chest X-ray revealed mass lesion in one patient and multiple pulmonary nodules in the other patient. Pre-therapeutic thoracic CT scan was performed in all patients. Thoracic CT scan detected calcification in two patients (15.4%), whereas calcification was not seen in the chest radiograph of any patient. Six patients with parenchymal hamartoma (case no: 3, 4, 5, 6, 9, and 13) had positron emission tomography-computed tomography (PET-CT) examination before treatment. Only two patients (case no: 5 and 9) had high SUV max value (SUV max 7.1 and 9.7). CT-guided transthoracic fine needle biopsy was performed in two patients, with negative diagnostic results. Bronchoscopic examination revealed normal appearance in nine patients. In the remaining four patients, bronchoscopy showed an endobronchial tumor. Diagnosis was established by bronchoscopic biopsy in three patients with endobronchial hamartoma and by surgical procedures in 10 patients. The lesions were located in the right lung in nine patients (69.2%) and were located in the left lung in four patients (30.8%). There was lower lobe predilection of lesions in our series. Table 2 summarized radiological, bronchoscopic, and therapeutic findings of the patients.
Three patients with endobronchial hamartoma were treated via rigid bronchoscopy. Treatment modalities used to remove the hamartomas during rigid bronchoscopy were cryotherapy (n=2) and rigid forceps (n=1). There was no complication such as life-threatening bleeding, obstruction, or bronchopulmonary fistula after bronchoscopic intervention. One patient with endobronchial hamartoma and nine patients with parenchymal hamartoma were treated via surgery. Hamartomas were removed by wedge resection in five patients and by enucleation in four cases. Remaining one patient underwent lobectomy. Wedge resection was performed through video-assisted thoracoscopic surgery in three patients and thoracotomy in two cases. Enucleations and lobectomy were performed via thoracotomy. Postoperative pneumonia occurred in one patient seven days after operation (case no: 2). The tumor size ranged from 0.5 cm to 3.6 cm (mean, 1.9 cm). Follow-up bronchoscopy or thoracic CT scan was performed in three and six patients, respectively. Four patients (30.8%) were lost to follow-up. Follow-up ranged from one month to 54 months. No tumor recurrence was encountered in the follow-up period. (2) . These tumors are predominantly composed of cartilage. Other components include fibromyxoid connective tissue, fat, bone, and smooth muscle (1) (2) (3) (4) (5) . Most tumors of the tracheabronchial tree are malignant. Among benign lung tumors, hamartomas, with an incidence between 0.025% and 0.32%, are the most common (3, 4).
Case
Pulmonary hamartoma occurs most frequently in middle-aged or elderly patients, and the peak incidence is in the sixth and seventh decade of life. The patients as young as 9 years old and even neonate have been reported in previous series (2, 3). Our patients ranged in age from 45 to 68 years and five patients (38.5%) were in the sixth decade of life, which was consistent with other studies. A greater prevalence of male patients was found in most series, with a variation in male preponderance from 2:1 to 4:1 (1). Our study population included a lower preponderance of male patients. Pulmonary hamartomas can be seen in all parts of the lung, most often in the periphery and rarely near the hilar parts (1, 3). They are distributed throughout both lungs. While Guo et al. (1) reported that in terms of the location of the lesions, there was no significant difference between the right and the left lung, Fudge et al. (6) found that the lesions were located in the right lung in 20 of the 29 patients. Two previous studies were reported that all lobes were affected, with a preponderance in the upper lobes (5, 6). Gjevre et al. (2) found that the tumors had a slight lower lobe predilection, which is consistent with our study. Pulmonary hamartomas can be parenchymal or endobronchial in location (4, 7, 8) . Endobronchial group account for 1-20% of all pulmonary hamartomas (3, 4), but a higher incidence was found in our series.
Most of the patients with pulmonary hamartoma are free of symptoms at the time of diagnosis, and many are incidentally discovered on chest X-ray examination during assessments for other reasons. However, pulmonary hamartomas can lead to atelectasis, infections, and bleeding because of bronchial compression or intraluminal growth (1-4, 7, 8). Gjevre et al. (2) reported that among the 215 patients, only four patients had respiratory complaints attributable to pulmonary hamartoma. On the contrary, Guo et al. (1) found that 76.9% of the patients with parenchymal hamartoma had chest symptoms such as coughing, expectoration, thoracalgia, and hemoptysis. It was reported that there were respiratory symptoms in 13 of 17 patients with endobronchial hamartoma, the most common of which was a cough (4). According to the other study, one third of their patients had pulmonary symptoms and all of the patients with endobronchial hamartoma were symptomatic (3). In our experience, only three patients (23.1%) with parenchymal type had no pulmonary symptoms. All patients with endobronchial type were symptomatic. The most common symptom was chest pain followed by cough and dyspnea.
Findings on chest radiograph vary according to size and location of the tumor (7). Chest X-ray findings can be normal or abnormal (4, 5, 7, 8); Fudge et al. (6) reported that findings on chest X-ray of all patients were abnormal. On chest X-ray examination, a parenchymal hamartoma usually shows up a solitary pulmonary nodule, sometimes with calcification (3). Multiple nodules or a mass lesion can be seen on chest radiographs (1, 3) . Endobronchial lesions may not be visible themselves, but conventional radiography may show postobstructive changes such as pneumonia, atelectasis, or lung abcess (7, 9) . Chest radiograph findings were abnormal in all our patients. In three patients with endobronchial hamartoma, findings on chest radiographs were consistent with pneumonia. Chest radiograph showed atelectasis in the remaining patient. Among nine patients with parenchymal type, the most common manifestation of chest X-ray was a solitary pulmonary nodule (seven patients). Chest X-ray revealed mass lesion in one patient and multiple pulmonary nodules in the other patient. Characteristics CT findings include a lesion with a smooth edge, focal collection of fat, or collections of fat alternating with foci of calcification. It also shows the parenchymal changes beyond the obstruction (9, 10). Calcification and areas of focal fat in the lesion, the diagnostic Table 2 . The radiological, bronchoscopic, and therapeutic findings of 13 cases with pulmonary hamartoma CT findings of pulmonary hamartoma, are found in only 12.5% of the patients (4). In our series, although focal collection of fat was not seen in thoracic CT scan of any patient, thoracic CT scan detected calcification in two patients (15.4%).
Pathologic diagnosis of pulmonary hamartomas can be obtained surgical or preoperative methods such as bronchoscopy or transthoracic needle biopsy (3, 8, 11, 12) . Bini et al. (11) reported that transthoracic fine needle aspiration biopsy did not establish diagnosis in their case. Hansen et al. (12) observed that preoperative diagnosis from transthoracic needle aspiration could be obtained in 85% of the patients with pulmonary hamartoma. Bronchoscopic forceps biopsies may especially be diagnostic in patients with endobronchial hamartoma (4, 8) . In our series, diagnosis was established by bronchoscopic biopsy in three patients with endobronchial hamartoma and by surgical procedures in the remaining 10 patients.
The management of pulmonary hamartomas must be individualized according to the characteristics of each patient and each hamartoma (8) . Even with the advances in medical therapy, bronchoscopic interventions and surgical methods currently remain the most important treatment modalities in patients with pulmonary hamartoma (3, 4, 7, 8, (13) (14) (15) . However, indication and timing of surgery are still controversial. Since most pulmonary hamartomas are nonexpanding or slowly growing neoplasms, some authors believed that surgery is necessary only when expansion is recorded in young or middle aged patients or accompanying obvious pulmonary symptoms (1, 6, 8) . According to Guo et al. (1), the pulmonary hamartomas have the tendency of expansion or recurrence, and chronic inflammatory stimulation of local position may contribute to the development of malignancy. Therefore, when a solitary pulmonary lesion is more than 2.5 cm or the possibility of malignancy cannot be excluded, surgical resection should be mandatorily performed. The pulmonary hamartomas are removed by wedge resection or enucleation of the tumor (1, 3, 5) . Only the tumors located deeply in the parenchyma or endobronchial lesions necessitate more extensive procedures such as lobectomy or pneumonectomy (3, 5) . Bronchoscopic procedures such as rigid forceps, laser resection, cryotherapy, and snaring are safe and effective therapeutic options for selected patients with endobronchial hamartoma (4, (13) (14) (15) . In our experience, three of four endobronchal hamartomas were treated via bronchoscopic procedures. All of the parenchymal hamartomas were removed by wedge resection or enucleation of the tumor. Only one patient with endobronchial hamartoma underwent lobectomy. No tumor recurrence was encountered in the follow-up period.
Although hamartoma is generally considered to be a benign neoplasm, there are several reports of increased risk for lung cancer in patients with hamartoma (1, 2, 5, 7, 8) . According to Van den Bosch et al. (5) series, 7% of their patients had synchronous or metachronous bronchial carcinoma. Fudge et al. (6) found that there were symptoms related to concomitant malignancy in 20% of the patients. Malignant change in benign pulmonary hamartoma is well known (16, 17) . In our series, there was no synchronous malignancy or malignant change in hamartoma.
CONCLUSION
Pulmonary hamartomas are uncommon benign lesions of the lung. They can be parenchymal or endobronchial in location. Parenchymal sparing surgical procedures, such as wedge resection or enucleation or bronchoscopic interventions, should be preferred in the treatment of pulmonary hamartomas.
